Familial persistent atrial standstill (PAS) has been rarely documented. Five patients, three male and two female (mean age 46 years at first observation), with familial 'complete' PAS, all from a small mountain community (900 residents) have been studied. Diagnostic criteria were: (1) absence ofP wave in any lead of the standard electrocardiogram; (2) no electrical activity of the atria with extremely slow junctional escape rhythm on the endocavitary recordings; (3) lack of atrial excitability; (4) absence of atrial wall movement at fluoroscopy; (5) no mitral A wave on the echocardiogram. All patients had marked cardiac enlargement primarily due to atrial enlargement and all had impaired functional class. Some had bradycardia for many years but none had syncope. Permanent cardiac pacing was carried out in all. Two had cerebral embolism.
In the same community there were three patients, one male and two female (mean age 34 years at first observation), with 'partial' atrial standstill characterized by absence ofP waves in any lead of the standard electrocardiogram and by endocavitary recording of electrical activity limited to a localized region of the atrium. These three patients also had cardiac enlargement primarily due to atrial enlargement but to a lesser degree than the patients with complete PAS. One patient had cerebral embolism.
The familial and endemic character of the disease is stressed. Cardiac enlargement due primarily to atrial enlargement seems to be a common feature of both the complete and partial form of the PAS syndrome.
The electrophysiological and clinical features of high incidence of PAS (8 cases, 5 complete type and persistent atrial standstill (PAS) have been suf-3 partial type) in the population of a small mounficiently outlined in recent years and some cases of tain community where marriages between siblings PAS studied by electrophysiologic endocavitary have repeatedly occurred for generations, study (recording and/or stimulation) have been These cases are reported in this"paper. reported in the literature! All patients underwent electrophysiologic endocavitary study (EES) with right atrial recordings from at least four different sites and with stimulation at the same sites employing output currents up to 10 Volts. In three patients (1, 2 and 8) coronary sinus recording was performed and the His bundle was recorded in six ( Table 1) .
Diagnosis of complete PAS was based on the following criteria! (Fig. 4) . X-ray showed marked cardiac enlargement involving all chambers. He underwent permanent cardiac pacing in order to improve functional class which is now Class I, 16 months after implantation. Patient 2. G. Iginio, brother of patient 1 was aged 48 years at his first examination during hospitalization for stomatitis. He had bradycardia for many years and was in NYHA Class II. Standard ECG revealed a mostly regular rhythm of 30 beats/min, with a narrow QRS and no atrial activity. EES with coronary sinus recording and stimulation showed the features of complete PAS with a short HV interval of 10 ms. Marked enlargement of all four heart chambers was present. The patient underwent permanent cardiac pacing in order to improve the functional class which, 68 months after implantation, is Class I.
Patient 3. G. Rosa Maria, second cousin of patients 1 and 2, was 38 years old at first examination. She was admitted for evaluation of palpitations present for one year but had no other symptoms and bradycardia had never been documented. She was in NYHA Class II. Standard ECG showed an irregular rhythm with a narrow QRS at a mean rate of 70 beats/min, and no atrial activity. EES showed the features of partial PAS with low voltage atrial activity at a mean rate of 45 beats/ min, localized to the lowest part of the inter-atrial septum and dissociated from the ventricular electrograms that were more frequent and extremely G.L. 40 »f».
irregular. These atrial potentials could be capturedby high output stimulation in the same site but always remained dissociated from the ventricular activity. No electrical response could be elicited from other atrial regions. The HV interval was normal at 40 ms. Mild cardiac enlargement, mostly 4 due to atrial enlargement, was present. The patient subsequently suffered a cerebral embolus while not on anticoagulants.
FAMILY 2 P
atient 4. D. F. Rinaldo was aged 36 years at his first examination in our Division. He had recently been admitted to the local Neurology Division with .. a cerebral embolism with right hemiplegia and aphasia. Anamnestically there was only shortness of breath on effort corresponding to NYHA Class II. Standard ECG showed a mostly regular rhythm at 35 beats/min, with a narrow QRS and no atrial * activity. EES showed the features of complete PAS. Chest X-ray showed marked cardiac enlargement m ostly due to atrial enlargement. He underwent _ permanent cardiac pacing to improve the functional class which 22 months after implantation -• cannot be defined because of the hemiparesis.
Patient 5. I. Aldina, first cousin of patient 4 was 31 years old at first examination. The patient had . r been referred to us by a gynaecologist after a routine visit. She complained of episodes of palpitation for * one year but had no other symptoms and was in NYHA Class I. Bradycardia had never been documented. ECG showed an irregular rhythm at a mean rate of 90 beats/min, with a narrow QRS and no atrial activity. EES showed the features of partial ' PAS with regular electrical activity at 180/min, L1
•VF. originating from the mid-inferior septal wall of the right atrium. No electrical response could be elicited from the right atrium and the HV interval was normal at 40 ms. The recorded electrical activity resulted in contraction of the left atrium as evidenced by the presence of mitral A waves in the echocardiogram. Mild cardiac enlargement due to atrial enlargement was present.
Patient 6. I. Ernesto, brother of patient 5, was 33 years old when first visited for palpitations which had been present since youth and had progressively worsened. There was no history of bradycardia, dizziness, near syncope or syncope. He was in NYHA Class I and had mild cardiac enlargement. He had a symptomatic chronic duodenal ulcer. This patient showed the greatest variability of electrophysiological features. When first referred he had episodes of common atrial flutter that could always be terminated by atrial electrostimulation (therefore there was electrical response in the right atrium), with subsequent restoration of sinus rhythmf |7 -i8]. After three years of follow-up the ECG revealed an irregular rhythm with a mean rate of 90 beats/min, a narrow QRS and no detectable P waves, like his sister (patient 5). The patient refused further electrophysiological and clinical investigation. This patient was recently admitted to our Division because of fracture of the pacemaker catheter. In the course of positioning a new electrode the electrophysiological features of complete PAS, first diagnosed nearly six years earlier, were confirmed. Coronary sinus recording and stimulation were performed and an HV interval of 40 ms was documented. The ECG pattern of LBBB found at first examination was unchanged.
Discussion

EPIDEMIOLOGICAL ASPECTS
Eight cases (five complete and three partial) of familial PAS in a population of 900 people represent an extremely high incidence when compared to the few cases of total PAS reported in the literature.
The records of these families demonstrated that marriages between siblings had occurred in several generations.
Furthermore, analysis of family history showed a high incidence of unexplained sudden death in young or middle-aged members (nine cases in the last two generations). These deaths could be due to cerebral embolism or Adams Stokes attacks in subjects who possibly had PAS.
Seven of these patients are married, but fortunately outside the endemic zone. No ECG abnormality was found in any of the 11 sons of these patients.
Unlike other cases reported in the literature, in whom familial PAS was associated with degenerative disorders (amyloidosis in 2C1 and muscular or neuromuscular dystrophy in another 2 patientsi 412 ), in none of our patients were similar diseases suspected on the basis of clinical and laboratory data. However, tests such as biopsy have not been performed because of patient non-compliance. We point out that two patients (familes 1 and 2) had duodenal ulcers and 2 others (the two sisters in family 3) has persistent hypokalaemia.
Study of chromosomal maps revealed normal patterns in the six patients in whom it was performed. The percentages of leucocyte antigens of compatibility, compared to the normal local population, are still under study.
CLINICAL FEATURES
The clinical history of patients with complete PAS looks different from those with partial PAS. In the former, bradycardia had been present for many years with no episodes of palpitation; in the latter, all had episodes of palpitation.
According to the literature! ) about 50% of patients with familial complete PAS have Adams Stokes attacks. However, none of our patients with complete PAS had dizziness, near syncope or syncope. All our patients had cardiomegaly which was primarily due to atrial enlargement and which was more marked in patients with complete PAS (Table  2 ). In two complete PAS patients the cardiac enlargement was also due to marked enlargement of both ventricles. Four of the complete PAS patients (1, 2, 7 and 8) had signs of ventriculo-atrial regurgitation.
All five complete PAS patients had cardiac failure and hence all underwent permanent pacemaker implantation in order to correct the bradycardia and improve myocardial function. After a mean follow-up of 41 months after implantation, the functional class has significantly improved in all.
The literature suggests that cerebral and peripheral embolism is a frequent complication of familial complete PAS (about 30%} l -'*-9 \ Two of our patients with complete PAS had cerebral embolism prior to pacemaker implantation, and one patient with partial PAS also had cerebral embolism. Based on these data we start anticoagulation in all patients with PAS unless absolutely contraindicated (as in symptomatic peptic ulcer).
ELECTROPHYSIOLOGICAL FEATURES
As already pointed out in some pathological studies! 1   -3   -6   -10 ], the various electrophysiological patterns documented in our patients could reflect a degenerative process involving more or less extended parts of the muscular atrial wall.
From the analysis of the electrophysiological features of our cases various degrees of atrial pathology can be suggested. For example patient 6 initially had a regular sinus rhythm and the recurrent episodes of atrial flutter were the only hallmarks of atrial pathology. Only after 3 years of follow-up was an ECG pattern suggestive of partial PAS recorded.
The other patients with partial PAS all had different degrees of muscular atrial wall involvement. This assumption was made from the types of electrical atrial potentials recorded and the degrees of atrial inexcitability. In fact there was either well visible, even if localized, tachycardic atrial electri-H cal activity with varying A-V conduction (patient 5) or weak bradycardic atrial electrical activity, apparently dissociated from the ventriculograms (patient 3). This last patient differed from the complete PAS patients in that the ventricular rhythm '' was irregular and not bradycardic in the former and m ostly regular and markedly bradycardic in the latter. Patient 5 with localized but tachycardic electrical atrial activity had mechanical activity of her left atrium (as evidenced by the presence of the A * wave of anterior mitral leaflet in the echocardio-. gram) which was not present in the other patient with localized but bradycardic electrical atrial "* activity.
On the contrary, the electrophysiological features of the patients with complete PAS were uniform. • Only patient 2 had an H-V interval shorter than normal, which could be explained by a lower site * of origin of the hisian pacemaker, as has already " been reported in the literature! a normal H-V interval. The intraventricular conduction disturbance remained unchanged for six years after the first examination.
•» The various degrees of electrophysiological abnormalities could reflect either different stages in the evolution of the same pathology or different clinical features of the disease. However up to now, after a mean follow-up of 48 months, no case of partial PAS developed into complete PAS. Further follow-up of the patients by adding new information will probably shed light on this point. t
Conclusions ' In conclusion we stress the following points:
•«. (1) In our patients PAS either partial or complete is a familial disease. The greatly increased risk '* rate of this disorder in our small population is prob-' ably related to prolonged isolation of primarily genetic factors.
(2) Although more marked in complete PAS, cardiomegaly mostly due to atrial enlargement is a common feature both in partial and in complete t PAS.
(3) The various clinical and electrophysiological findings (complete or partial PAS) either could reflect corresponding stages or different clinical entities of a unique degenerative atnal disorder. Patients with partial PAS have a different clinical history from those with complete PAS and no case of evolution of partial PAS into complete PAS was observed. However one patient with partial PAS showed progression from normal sinus rhythm into partial PAS while the other patients with partial PAS had a wide spectrum of electrophysiological features sometimes very similar to the ones found in complete PAS. Further follow-up of our patients will probably add new information and better understanding of this disorder.
(4) From the therapeutic standpoint the high rate of cerebral embolism warrants anticoagulation in all patients with PAS. In order to correct profound bradycardia or to improve a poor functional class implantation of permanent cardiac pacing is warranted in many patients even if Adams Stokes attacks have not occurred.
